ELECTRIC WAVES
Maxwell only applied his theory to a medium devoid of electric charges, but if we apply it to the case of a moving electric charge we arrive at conclusions of a very fundamental character, similar to some of those which were at a later date arrived at from considerations of relativity.
Let us take a very simple case to begin with, that of a charged sphere moving in a straight line with a velocity very small compared with that of light. Since the charge is moving, the electric force at a point in its neighbourhood will change, and on Maxwell's theory changes in electric forces produce magnetic forces, hence there must be magnetic force in the space
around the moving sphere. Maxwell's theory applied to this case shows that the moving charge will produce at a point P a magnetic force equal to eu sin 0/r2, where e is the charge measured in electromagnetic unit, u the velocity of the charge, OX the direction in which it is moving, and 6 the angle POX, O the centre of the charge and r=OP. The direction of the force is at right angles to the plane POX, i.e. the plane which contains the radius vector OP and the direction of motion OX. But wherever there is magnetic force there is energy. The energy per unit volume at a place where the magnetic force is H is H2/8-7r. In the case of the moving particle, ti=eu sin 6/r2, so that at P the energy per unit volume is e2u2 sin2 ^/8?rr4; integrating this over the region outside the. surface of the sphere, we find that the energy outside the sphere is 2ezu2/3a, where a is the radius of the sphere.
If M is the mass of the sphere when it is without a charge, the kinetic energy of the charged sphere will be (M+4e2/3d)uz/2.    Thus the effect of the charge has been 365